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O whom mall I, with fo much pro- 
priety, dedicate the following differtation, as to 
the man under whofe direction my medical Ru- 
dies have \om me need, and been continued with 
pleafnre and YatisfadYion ; accompanied with num- 
berlefs opportunities for improvement. Permit 
me, when departing from you to take my Ration 
on the bufy theatre of life, to intreat a continu- 
ance of thofe falutary councils, which I have 
found fo ufeful during the courfe of my ftudies. 
That your career through lirk may be as'lafting 
and happy as it has hitherto been brilliant and 
ufeful, is the mod ardent wifb or your finceie 
friend and affectionate pupil. 

ROBERT BLACK. 



PREFACE. 



I 



Tisa common obfervation, and notunfre- 
quently a true one, that every inftitution which 
exa&s from a young man fome public teft of his 
acquirements in the fcience which it embraces, 
previous to his receiving any of its honours ; 
impofes on him the difagreeable talk of publifh- 
ing his ignorance and blunders to the world, 
Many reafons offer why this mould be the cafe in 
medicine. The fcience embraces fuch a variety 

of fubjetts, as ANATOMY, CHEMISTRY, MATERIA 

medica, the institutes and practice, that a 
man, who in the ufual time alloted to the jludy, 
acquires a general knowledge of each, may be 
faid to have fpent his time well, without having 
ftri&Jy attended to any particular fubjedt as def- 
tined for a future dhTertation. Add to this, that 
many men, whole knowledge is accurate and ex- 
tenfive, are by no means calculated for authors. 
When fcience and government are ftripped 
of their ufelefs garbs, and men return to the fim- 
plicity for which they were originally defigned, 
and in which they were created, thofe hideous 
monfters, which now oppofe improvement and 
perfection, will ceafe to exift. Should our deep- 
ing duftrefume its native form in this happy aera, 
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we would find medicine holding the foremoft 
rank among the fciences ; that its promotion, like 
liberty and equal rights, had become a common 
caufe ; and that its empire over difeafe was uni- 
verfal. , - 

It is both unneceffary and ufelefs to go into 
the the merits of thefes in general. They prin- 
cipally confift of extracts from the various wri- 
ters who have treated of the fubject which the 
author haschofen ; and perhaps their grcatefl: ad- 
vantages are to let the world know how many 
volumes he has peruied ; and to fix his attention 
upon a particular fubjecl while a thoufand others, 
equally demanding it, are negle&ed. 

Necessity is a hard talk-mailer. A man, 
v/hofe bufinefs obliges him to have frequent con- 
nection with the world, mnft, in fome degree at 
lead, conform to its cuftoms and manners. 

Coming forward into the literary world un- 
der equal difadvantages with ftudents in general, 
with them I claim equal indulgence. 

From the earlieft period of my fludies, a 
predilection for furgery was inftilled into my 
mind ; and it has increafed through their whole 
courfe. Perhaps a better reafbn cannot be given, 
why I have chofen fra&ures for the fubjetlof the 
following differtation. 



AN 



Inaugural Diflertation. 



ON FRACTURES. 

r RACTURES will conftitute the fubjeft 
of the following diflertation. 

To treat exprefsly of every poffible variety 
of form, in which thefe accidents may appear, 
and of all the fymptoms attendant upon or confe- 
quent to them, would afford ample matter for vo- 
lumes ; and therefore would be altogether foreign 
to the prefent purpofe. I propofe to confine my- 
felf to fome general obfervations on the mode of 
reduction, — pofition of the limb, in fra&ures of 
the lower extremities, — method of obviating the 
moft common fymptoms, and of relieving them, 
when, from neglect or other caufes, they do 
occur. 

B 



( 6 ) 

When we confider how large a portion of 
human mifery thefe accidents conftitute ; how 
permanent they are in their eifecls ; and how fre- 
quently alarming in their termination ; fometimes 
even proving fatal ; we will not be furprized to 
find, that fince the days of Hyppocrates to the 
prefent age, they have at all times occupied the 
attention of practitioners of the healing art. 

The prefent appears to be an age of invefti- 
gation. Mankind are eager to attain even to ab- 
folute perfection ; and medicine has not been de- 
ficient in producing its full proportion of cha- 
racters, whofe enthufiafm has been fuch as to fur- 
mount the moft formidable obftacles Although 
the fcience of furgery has arrived at a very high 
degree of perfection, yet ftill there exifts consi- 
derable difference of fentiment on many points; 
and perhaps on none more than on which is the 
befl mode of treating frattures. 

The fubjeft is important ; and it is a matter 
of confequence to examine the different modes ot 
praftice, and inveftigate the arguments adduced 
in fupport of them. By thefe means, perhaps 
fome further light may be thrown on the matter; 
and any thing, which will tend to elucidate a 
fubject of fo much importance, cannot be confi- 
dered as unworthy the attention of men, who 
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wifh to make an accurate knowledge of the heal- 
ing art their purfuit. 

A complete folution of continuity in a 
a bone, produced either by mufcular adYion or 
external violence of any kind, may be termed a 
fracture. This definition appears to be unexcep- 
tionable ; as by it we exclude folution produced 
either by difeafe in the bone or fome adjoining 
part. 

Lues venerea of long continuance is faid 
by authors fometimes to affect the bones fo much, 
that ordinary mufcular action is fuflicient to break 
them. 

The venereal difeafe, as Mr. Hunter has 
ingenioufly proved, is capable of producing its 
action only in a local form ; and there is a gra- 
dual progreffion from the parts firft in order of 
fufceptibility, to the fecond. When it attacks 
the bones, the immediate effects of its action are 
pains, inflammation, and thickening of the pe- 
riofleum ; but it fometimes goes further, and 
kills parts of the bones ; and exfoliations of great- 
er or lefs extent are the confluences. All this 
is nothing more than is produced by lofs of life in 
a bone from any other caufe, and cannot be fup- 
pofed to create difeafes fo much more alarming. 
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But when a phyfician, who is too lazy or too flu- 
pid to think, meets with a puzzling cafe ; and 
can only find out that his patient has been fo un- 
fortunate as to have had the venereal difeafe ten 
or fifteen years before, he immediately flies to it 
as a city of refuge, and congratulates himfelf 
with having found latent virus. 

That the venereal difeafe is capable of ex- 
citing previouily exifting difpofitions into action, 
and alfo of producing new Mates of the fyflcm 
which in their turn fhall produce new difeafes, is 
true ; but it is equally true with relpeel to many 
other difeafes, and that in as eminent a degree. 

There is a difeafe called motilities ossium, 
which renders the bones fo foft and flexible, that 
they are incapable of fultaining the weight of the 
body. In the firft ftage of this difeafe the bones 
are brittle, but it fometimes arrives at fuch a 
height, that they become crooked and diftort- 
ed in the mod unfeemly manner*. 

Falls, blows, .and bruifes, arefaid by wri- 
ters, to be the common caufes of fractures: but 

* Mr. Bell, intheftxth volume of his furgery, page lph, ob- 
ferves, that he had feen a Jheleton in which the condyles of the knee 
joints were turned up to thepubes, and in which every other bone was 
crooked in nearly ajimilar degree. 
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Ihefe, abftrattedly considered, will not account 
for all, perhaps not even a majority of them. A 
little examination and reflection will befufficient 
to prove, that the mufcuiar iyftem is a very prin- 
cipal agent in the production of fractures : at 
lealt in mod, if not all thofe that occur from 
falls, leaping, Sec. In proportion as mufcuiar 
action is vigorous, fuch accidents are apt to pro- 
duce fractures, and vice verfa, Of this truth 
there are many proofs. 

A great number of thofe perfons who re- 
ceive broken bones from leaping or falls, are 
perfectly fober and in full vigour at the time. 
The exclufive action of mufcles not unfrequent- 
ly produces both fractures and luxations. I have 
heard of a man, who, by the fimple agency of 
his mufcles, could diflocate his os femoris when 
he chofe. A gentleman in this city broke his 
arm by the exertion of ftriking hisfervant. And 
there can be no reafon why, when acting in con- 
junction with an external caufe, they fhould not 
produce fimilar effects, even in a greater degree : 
for we know that fuch caufes produce violent 
and convulfive action of the mufcuiar fyftem. 
And in order to induce a fracture, a bone need 
be thrown but very little off its center of gravi- 
ty. The imprefiion mnde on the mufcles will 
be unnatural, their action will be unnatural, and 
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*ii injury to the part, nioft eafily affected will be 
the confequence. In addition to all this we ma/ 
obferve, that perfons who are drunk, or under 
the operation of any caufe that produces relaxa- 
tion of the mufeular fyftem, although they fall 
from a confiderable height, feldom receive a bro- 
ken bone. 

The practitioners of furgery of the prefent 
day are much divided with refpect to the beft 
mode of reducing and placing the fractured 
limb. Mr. Pott was the firft man who warm- 
ly recommended the bent pofition. It is the 
child of his own production, and he has magni- 
fied it into an improvement of more general 
utility than experience would fcem to warrant. 
Mr. Bell has implicitly followed him ; and at 
the fame time that he recommends the bent po- 
rtion, not only while reducing, but during the 
whole of the cure, advifes the correfponding 
limb to be ufed as a criterion to determine whe- 
ther the parts are completely replaced. As this 
is impracticable, we conclude Mr. Bell means 
that the limb be firft flexed and reduced as near 
the natural ftate as poffible, then ftraightened 
and compared with the correfponding found 
limb, any cxifting imperfection remedied, plac- 
ed again and retained in the bent pofition : and 
undoubtedly the furgeon mould have fome re- 
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ward for all this trouble ; we will therefore ex 
amine the comparative advantages and difadvah- 
tages of the bent and J] -might pofitions. 

The mufcles are arranged under three claff- 
es, viz. Voluntary, Involuntary and Mixed. 

This clarification muft have been induced, 
not in confequence of any difference in the me- 
chanifm, or particular quality of the matter 
forming the mufcle, but becaufe certain mufcles 
were found to acl: independent of, and even in 
opposition to any influence of the will. Altho* 
the action of others can go on without any influ- 
ence of the will, yet it may be accelerated, im- 
peded, or even flopped at pleafure. The volun- 
tary mufcles are completely under the govern- 
ment of the will, and may be confidered as the 
flaves of a monarch : when it gives the flimu- 
lus to action they obey ; and at its pleafure are 
quiefcent. A mufcle is incapable of receiving 
or obeying two imprefiions at the fame time, 
therefore it cannot contract and relax at one and 
the fame time. This is equally true with refpecl: to 
two antagonizing mufcles. When a man is bend- 
ing his leg, the extenfor mufcles as certainly re- 
ceive the flimulus to relaxation, astheflexors do to 
contraction : their ftimuli are alfo in ratio to each 
other. To admit the idea of a mufcle perform- 



ing two anions at once, would be as abfurd as to 
fuppofe two fevers can exifl together. 

In confequence of this fovereign controulof 
the will over the mufcles, any, and every part 
of the body remains in whatever pofition we 
place it, until our will or fatigue gives the ftimu- 
lus to change of pofture, which would not be 
the cafe if the mufcles were diiobedient. The) 
will alfo in a fhort time adapt themfelves to an 
unnatural pofition. I will even carry the mat- 
ter further, and affert, that when a man is laid 
on his back in a horizontal pofture, which ap- 
pears to be the mod natural and eafy, his volun- 
tary mufcles will become as completely quies- 
cent and ina&ive as his bones. 

It muft be obferved that I have been confi- 
dering the body as in a healthy ftate, and capa- 
ble of performing natural action. In difeafe the 
cafe is much reverfed. When a difeafe makes a 
part or the whole of the mufcular fyftem its feat, 
adions peculiar to itfelf are the confequences : 
thefs are totally independent of the will, and 
over them it has no controul. I have known a 
gentleman receive a prick at the thumb joint 
from a fpicula of bone ; a flight inflammation 
took place ; the confequence of which was a to- 
tal incapacity to perform any motion of the 
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thumb by mental influence, although feveral of 
its mufcles are feated upon the arm coniiderably 
diftant from the difeafed part. The fame thing 
takes place in cafes of fracture : any and every 
mufcle connected with the injured part, and Si- 
mulated into action by difeafe in that part, per- 
forms convulfive or wrong action, which will 
continue as long as the caufe producing it conti- 
nues to give the ftimulus, and the parts are fufcep- 
tible of it ; and every effort of the will to check 
it muft be ineffectual. Thefe arguments, it is 
prefumed, are fufficient to prove fatisfactorily, that 
it is not the mere pofition of the limb, but wrong 
action in the mufcles connected with it, that pro- 
duces fo many crooked limbs ; which are not on- 
ly a difgracero thefurgeon, but inconvenient and 
difagreeable to the patient through life. There- 
fore that pofition and mode of treatment, which 
will the moll effectually counteract fuch effects, 
fhould be adopted : and this in fractures of the 
lower extremities, we prefume is the ftraight pof- 
ture, combined with a mode of practice to be 
hereafter mentioned. 

In every cafe of fracture, the primary ob- 
ject with the patient is to have a ltraight 
limb: and fo anxious is he to obtain this, 
that he will bear much pain without murmur. 
Happily for him and the furgeon of humanity, 

C 
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the means by which it is effected are productive 
of the leaft pain. 

It may be fet down as an axiom, that in or- 
der to have a ftraight limb the patient muft be 
placed in the mod natural and eafy pofture ; 
which mod undoubtedly is that one in which his 
body will reft on molt points, and have few ell 
mufcles in a&ion. 

When a perfon refls on his fide, as it is not 
a completely natural pofition, a number of his 
mufcles are in a&ion. He is obliged to flex his 
hip and knee joints, in order to form as many 
points to reft on as polTible ; and even to call in 
the affiftanCe of his arms for the fame purpofe ; 
confequently hefbon becomes tired of this pofture. 

When a perfon is confined to bed with any 
ficknefs, we aimed univerfally find him give the 
preference to a horizontal pofture on his back, 
unlefs prevented by the particular feat of thedif- 
er.fr. The fame obfervation holds good with 
refpecl to fractures. I never faw a patient put on 
his fide with a broken leg, who did not in a few 
hours turn on his back, in fpite of every effort to 
obey the injunctions of his furgeon ; and he not 
unfrequemly gets into that pofition before the fur- 
geon has bent the limb to his fatisfa&ion : the 
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conference of which is that the knee is tilted 
up, and part of the leg raifed off the pillow ; 
which will completely prevent it from being made 
ftraight. I have heard a furgcon remark, how 
valuable an acquihtion a machine for the purpofe 
of holding down the knee, would be ; this idea, 
abfurd as it is, ferves to (how to what lengths the 
prejudice of education will carry a man. Ad- 
mitting that a patient could lie on his fide, the 
grand object for which a furgeon is employed 
would be defeated ; the limb would not, except 
in an accidental cafe, or what may be called a 
lucky hit, be made ftraight. In order to effect 
this, we muft not only have the limb in an eafy 
poiture, but that pofture muft be fuch a one as 
will admit of comparing the difeafed with the 
found limb ; and afcertaining whether they are 
alike in length and other circumftances or not. 
This is the proper criterion for deciding by, and 
is the one recommended by all the authors J 
have confulted on the fubjeel, except Mr. Pott. 
Why he fhould omit it can only be accounted for 
on the circumftance of its being incompatible 
with his bent pofition. 

There are alfo many furgeons who reduce 
the fracture and drefs it while in a ftraight pofi- 
tion, and flex the limb afterward: this itfelf is 
fufficient to derange the parts. 
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When any irritation is given, which affords 

an equal and univerfal ftimulus to action, thofe 

mufcles which are ftrongeft will perform the 

moft : and we frequently find in the bent poftnre, 

that the broken ends of the bones are pulled part 

each other, becaufe the Gaftrocnemii mufcJes have 

no proper antagonifts, thofe fcated on the forepart 

of the leg being only deflined to afliftin performing 

the motions of the ancle joint and toes. Should 

the fracture be fo tranfverfe as to prevent the ends 

of the bones from flipping paft each other, it will 

at any rate form a fulcrum for the action of the 

mufcles feated on the pofterior part of the leg, 

and will produce what is called a bow fliin. But 

the flraight pofition affords a complete antagonift 

to this action. The limb cannot be bent unlefs 

the heel forms the fulcrum, which is impoffible. 

Perhaps it may be remarked by the advocates of 

the bent pofition, that Iplints can be applied to 

the forepart of the leg, which will counteract 

the action of the mufcles behind. And a very 

poor mode of counteracting their action it is. In 

order to anfwer the intention, a fplint mud not 

only be large and ftrong, but tightly bound on ; 

the mifchievous effects of which muft be obvious. 

Befide, there is not room for a fplint of fiifficient 

length to anfwer any good purpofe ; and in cads 

of compound fracture, we often find extenfive 

wounds on the forepart of the leg, to which a 
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piece of a board is certainly a rough application. 
I may add, that I have feen it ufed without ful- 
filling the intention : indeed itfeemed to increafe 
the effect it was defigned to obviate. The mod 
diftorted limb I ever faw was one, to the forepart 
of which a fplint had been applied. From the 
application of fplints, the patient is often troub- 
led with large fores upon the ancles, which are 
generally longer 'getting well than the broken 
bone : this can eafily be accounted for, when we 
recoiled how How the parts about joints common- 
ly are in going through any healing procefs : 
both from their nature, and the degree of mo- 
tion almofl always performed by them. 

These obfervations will receive additional 
fupport from the events of cafes; in which, by 
comparative trial, the patients had an opportuni- 
ty of deciding with refpedl: to eafe of porture. A 
man had his leg broken, and it was laid in the 
bent pofition. Shortly after it got well he broke 
the other : it was laid in the ftraight pofition. In 
point of eale, he gave greatly the preference to 
the latter. A boy had his thigh broken, and laid 
in the bent pofition : he complained often and 
much of uneafinefs. His thigh got well ; :: A 
in the courfe of two weeks after he broke it a- 
gain in the fame place, and it was p-.itin th- i:pns 
pofition ; but he would not remain in it. &£&$ 



repeated fruitlefs attempts, his furgeon wa$ 
obliged at laft to gratify him in the ftraight pof- 
turc. By reafoning we can never afcertain the 
feelings of patients; we muft conclude that the 
pofition which they prefer is the eafieft, and con- 
fcquently the belt. 

There is one fpecies of fra&ure, I mean 
that in which a broken fibula is accompanied 
with a luxation of the ancle joint, in which the 
bent pofition is the bed, and for the very fame 
reafon that in others the ftraight one is prefera- 
ble. The fibula being broken, the fupport to the 
outfide of the foot is deftroyed ; and it would be 
drawn outward by the action of the peronaei 
mufcles, but the fide pofition forms an antagonist 
and prevents it. 

In confcqucnce of the many objections, to 
which the bent pofition with the patient placed 
on his fide was liable, a machine has been invent- 
ed, by which, at the fame time that the patient 
refted on his back, the limb might be kept in the 
flexed pofture. This is called a " fracture 
box," and from irfurgeons have promifed them- 
ftlves every advantage that could be obtained 
from a relaxed ftate of the mufcles. But (till it 
is obje&ionable. While the limb is kept in a 
bent pofture of any fort, we are deprived of the 
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opportunity of comparing it with the correfpon- 
ding found one ; and if the declarations of pa- 
tients merit any attention, it, inftead of deferv- 
ing the preference, is not equal to the ftraight 
pofture in point of eafe. A man was admitted 
into the Pennsylvania Hospital with a com- 
pound fra£hire of one leg, and a large wound 
accompanied with an injury of the bone in the 
other, Both limbs were laid in the ftraight pcfi- 
tion, and the patient felt eafy : however his fur- 
geon, thinking he could mend the matter, had 
recourfe to the fracture box ; the patient imme- 
diately began to complain, and it was laid afide ; 
when he again felt eafy. Another patient in the 
Hospital had a compound fracture of the leg; 
it was at firft laid in the ufual bent pofture, and 
afterwards in the fracture box : he felt more un- 
eafy in the new than the old pofture ; got out of 
temper with his box, and broke it. This cafe 
would feem to prove that it is even the wont po- 
rtion of the three* 

It has been urged as an objection to the ftraight 
pofition, that the patient is apt to have a ftiff 
knee-joint. This ftiffnefs of the joint occurs in 
confequence of a long continued inactive ftate of 
the mufcles, and will take place in any and every 
pofition : and a ftraight ftiff knee is lefs inconve- 
nient than a crooked one. 
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Fractures of the patella may be either 
tranfverfe or longitudinal ; the former, howe- 
ver, are much the moil: frequent; which affords 
an additional proof of the agency of miifcles in 
producing' fraftures. There are two modes of 
union in tranfverfe fractures of the patella, very 
different in nature ; depending on the parti- 
cular fituation of the parts. Thus, when the 
broken pieces of bone are put into complete ap- 
pofition, union will take place in the fame man- 
ner as in other fraftures : but if the pieces of bone 
are permitted to remain any confiderable dis- 
tance apart, inftead of the common bond of 
union, a kind of ligament is formed which be- 
comes the connecting medium. This is much 
the mod frequent mode of union, becaufe the ac- 
tion of the extenfor mufcles of the leg renders it 
almoft impofiible to keep the frattured pieces in 
contact. The power of the patella to produce 
new bone, appears to be inconfiderable; for when 
any quantity of new fubftance is neceflary, the 
bony procefs is not completed. However, that 
it does pofTcfs this power in fome degree is cer- 
tain ; for in longitudinal fra£tures, where its fitu- 
ation in the pulley of the os femoris, and the action 
of the extenfor mufcles muft keep the parts in con- 
tact, union takes place in the common mode. After 
fractures of the patella, patients are often troubled 
with ftiffnefs of the knee joint. This feldom, if 



ever, arifes from any other caufe than the injury 
done to the joint by inflammation, accompanied 
with a long inactive ftate of the mufcles. Hence 
profufe blood-letting, and the antiphlogiftic 
treatment in its full extent, mould be practi- 
ied ; together with frequent but gentle flexion 
and extenfion of the limb. The ftraight pof- 
ture alone is admiflible in fractures of the pa- 
tella, 

The reduction of fractures is, in general, 
attended with little trouble : Ample extenfion 
and counter extenfion being all that, in a majo- 
rity of cafes, are requifite. 

Unless the laceration be great, or the muf- 
cular fyftem in fuch a ftate as to be eafily thrown 
into convulfrye action, the refiftance given is fel- 
doni fo powerful as to baffle the judicious efforts 
of two or three perfons. But fome cafes do oc- 
cur, in which the mufcular action is fo great, 
and in others the fracture fo complicated, as 
for inftance, when the broken end of a bone is 
protruded fome diftance through the integu- 
ments, that a very confiderable degree of force, 
perhaps more than ought ever to be ufed, is re- 
filled. It has been no uncommon thing, both in 
luxations and fractures, for us to fee and hear of 
fix, eight, or even as many men as can ftand 

D 
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round the patient, exerting their utmoft force to 
extend his limb: and not unfreo^ently without 
iliccefs. If we take a view of the different au- 
thors on the fubject, we will find that the fur- 
geons of all ages, have put their invention to the 
rack, to frame machines capable of exerting the 
greateft poffibJe force; which has fometimes even 
been fo great as to tear the mufeles to pieces ; 
while the unhappy fufFerer mud calmly fubmit to 
a fate fanctioned by cuftom. 

The action of mufeles forms the great obfta- 
cle to the reduction of fractures ; and if it can be 
prevented or fufpended, little difficulty will be 
experienced,* 

The fimple extenfion of a mufcle pofTefTing 
the power of action, will ftimulate it to exert its 
greateft force, fo that it becomes a complete an- 
tsgonift to the extending power, and muft of 
courfe counteract its effects. In addition to all 
this, we frequently have convulfive action to con- 
tend with, which is perhaps the moft violent 
that mufeles are capable of performing. 

* Thefe ideas upon mufcular aclion are of exten/ive application in 
the theory and cure of difeafes. Mufcular aclion has, by my inge- 
nious preceptor, Dr. Physick, been ajfgned as the caufe <why 'ome 
cafes of fiflula in ano will not get 'well without an operation ; and 
•zuhy divificn of the J "plunder ani mufcle Jhould be conducive to the 
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Happily for the victim to misfortune, we 
have a remedy at hand capable of removing all 
thele impediments. Bleeding ad dcliquium ani- 
mi produces a fufpenfion of acYion, and the muf- 
cular fyltem, undergoes as complete a ftate of 
relaxation as can take place during life. By the 
a.Tiftance of this practice, I believe almoft every 
fracture and luxation may be replaced : it is pre- 
ferable to all the boaftcd improvements and in- 
ventions of modern furgery ; for the extending 
force of two or three pcrfons is all that will ever 
be neceffary. In recent cafes, bleeding juft to 
the fainting point will often be fucce£>ful ; but in 
thofe of confiderable (landing, it would be a good 
general rule not to attempt the reduction until a 
complete ftate of fainting is produced : becaufc 
the parts have become accommodated by length 
of time to their new fituation, the mufcles with 
reluctance admit a change ; and by commenc- 
ing the extenfion toofoon, the patient is roufed, 
and the very intention of bleeding counteracted. 

This practice is the mod eligible for ano- 
ther realbn. In a ftate of fainting the operations 
of the mind are fufpended, and fenfation being 
one of them cannot exift ; therefore the patient 
feels no pain from the extenfion or replacement 
of the limb. 
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Fainting is produced with eafe and readi- 
nefs in proportion to the fize and velocitv of the 
ftream of blood. Should the veins be fmall or 
bleed flowly, it may be neceffary to open an ar- 
tery. The radial artery at the wrift, being fu- 
perficially covered, near a bone, eafily fecured 
by compreffion, and of fufficient fize, is perhaps 
equal to any other. It may be added, that I 
have repeatedly {een it opened with a lancet, and 
flopped by a coniprefs and bandage with as much 
eafe as is experienced in the common operation 
of bleeding in a vein. 

In furgical authors we find cafes recorded, 
in which the broken bones were protruded fo far 
through the integuments, as to render amputation 
of them necefTary, in order to effect a reduction. 
Bleeding ad deliquium will, I believe, always pre^- 
vent the neceflity of this often cruel practice. 

It has been urged as art objection to bleed- 
ing ad deliquium animi, that there is a danger of 
the patients never recovering from it* If this 
was not mere hypothelis, if it had one fingle facl: 
in fupport of it, it would be fufficient to deter us 
from ever adopting the practice. The effe&s 
produced by a llate of fainting and the action 
of death are very different. In the former, ac- 
tion is fufpended, and a great degree of relaxa- 



( *5 ) 

tlon takes place, while life cxifh uninjured. In 
the latter, where death is natural, viable action 
ceafcs much more gradually, fo great a degree 
of relaxation does not take place, and after the 
actions of the heart and refpiration have ceaied, 
the mufcles go on to contract: for many days. 
In fome cafes action and life are dcitroyed toge- 
ther, as it were in a moment ; and the fyftem is 
incapable of performing the action of death : the 
mufcles remain forever relaxed, neither does the 
blood coagulate. This is the cafe in deaths from 
electricity, blows on the ftomach, and pauions ; 
alio In animals killed in the chace.* 

* A fenfe of gratitude and jujlice to a man whom I venerate, 
not only as a preceptor but a friend, prompts me to make a few obfer- 
vations upon the origin of the practice of bleeding ad deliquium ani- 
'mi, in the reduction of fractures and luxations. From the notes of a 
furgeon in this city, it appears, that Dr. Monro recommended the 
practice in his lectures ; this mufl have been a tranftent idea with 
the Doctor, one which he never put into practice ; neither is there 
any injlance on record in which it was ever praftifed : and the latefl 
writers on furgery do not fo much as hint at it. A gentleman lately 
from Edinburgh objected to the practice, becaufe it was not ufedin 
A Royal Infirmary. And a few years ago, a cafe of 'luxated os 
humeri occurred in A^PhiladclphiaDispensary, which baf'led 
all the exertions ofthefurgeonslo reduce. Although tl>e gentleman whofe 
notes we hinted at above was prefent, yet the idea was never fug- 
gefled ; whence <we conclude that it might have remained for aget 
buried in oblivion, had not Dr. Physick come forward ct a happy 
moment, and dif covered its efficacy to the world. Undo .btcdly he 
is as much entitled to the credit of author of this practice, as Dr. 
Harvey is to the dif c over y of the circulation. 
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I believe the fplints in common ufe are not 
only very ufelefs things, but often injurious: in or- 
der to fulfil their intention they muft be bound on 
with a degree of tightnefs which feldomfails to 
augment the irritation and inflammation. In the 
common mode of applying fplints, the limb, in 
a lateral direction, would be made completely 
flraight, but which, in perhaps a majority of 
cafes, is, and ought to be. confidered crooked. 
Every deviation from the original fhape of a limb 
is a diflortion. Men in general have a greater or 
lefs degree of what are called bandy-legs ; and 
when fuch limb, by a particular mode of treat- 
ment, is made to deviate from its former fhape, 
or from that of the found limb, which would 
be the cafe if completely flraight, it moll un- 
doubtedly cleferves the appellation of crooked. 

Tee moft fuccefsful and eafy mode of treat- 
ing a broken leg, is to place a board on the bed 
or mattrafs, put a pillow on the board, and lay 
the limb in a horizontal pofition on the pillow ; 
the fides of w T hich mufl be preffed up againfl the 
leg ; then let two thin pieces of board or min- 
gles, as long as the limb, be placed one on each 
fide of the pillow, and fecured by tapes paffed 
under it, and tied moderately tight. Any difa- 
gree able effects from preffure are prevented by the 
interpofition of the pillow : the limb may be com- 
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pletely reduced to its former fliape ; for the pur- 
pofe of appertaining which, it mould be compar- 
ed with the correfponding found limb ; and re- 
tained by fluffing in a little tow, or a few rags at 
the neceflary points. For a fractured thigh, the 
board, pillow, and fide pieces mould be of fuffi- 
cient length to extend from the top of the thigh, 
below the foot. The lower end of the board 
mould be elevated fo as to raife the heel higher 
than the hip : it will contribute confiderably to 
the cafe of the patient, and fomewhat to the 
ftraightnefs of the limb. It may be here obferv- 
ed, that perfons fometimes get both legs broken, 
and we have no found limb for a criterion : this 
is a very uncommon accident, and when it does 
occur, we mult reduce the limbs as near the na- 
tural flate as poffible, and compare them toge- 
ther, fo that they (hall at leaft be alike. I may 
juft remark, that in fuch cafes the bent pofture is 
wholly inadmiffible. This is all that will in ge- 
neral be neceflary in fimple fractures, with refpect 
to local treatment : but inflammation and itscon- 
fequences are to be particularly guarded againft ; 
for which purpofe blood-letting mould be pradtif- 
ed as often and as copioufly as the fymptoms and 
pulfe indicate. 

Well knowing the timidity of practitioners 
withrefpedt to the free ufeof the lancet, the ma- 
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ny doubts and falfehoqds that are raifed in qppq- 
fition to it ; and in order that the mouths of pre- 
judice and fupcrftition may be Hopped 5 I (hall 
make a few obfervations upon the propriety of 
the practice in fractures ; (hewing how clearly it 
is indicated, and alio adduce a few, out of ma- 
ny cafes, as examples of its fuccefs.* 

In every cafe of injury, whether great or 
fmall, the primary and grand object mould be to 
guard againft inflammation ; either to prevent it 
altogether, or lefTen and remove it when produc- 
ed. We have the united teftimony of furgical 
authors in favour of the moft profufe blood-let- 
ting in wounds of vital parts, fuch as the lungs, 
bowels, &c. But when a perfon is fo unfortu- 
nate as to receive an injury in any of the extre- 
mities, parts not fo vital, and parts, the exiflence 
of which is not even neceflary to the continu- 
ance of life, and confequently with the difeafes 
of which the conflitutional fympathy is not fo 
great ;, we find that inftead of the lancet, bark 
and wine are prefcribed, as if thefe parts were 
not fubject to the fame laws with the fyftem at 

* It is my deftgn in a few of the following pages , to give a 
compendious view of the indications for the lancet in fractures ; it 
may therefore be confidered as a defence of the practice. I Jhall 
however notice it in other parts, when treating of the fymptoms re- 
quiring it. 
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large, both in health and difeafe ; differing only 
in point of utility in the former, and violence 
of fymptoms in the latter. It would feem as if 
furgeons thought difeafesof thefe parts unworthy 
of proper and ferions attention ; becaufe they do 
not generally and inflantly prove fatal. But this 
is no reafon why the cure mould be protracted by 
improper treatment, or life endangered in a fin- 
gle inltance by neglecl:. 

A symptom which not unfrequently occurs 
in fractures, and fometimes becomes very trou- 
blefome, is convulfive action of the mufcles con- 
nected with the injured limb. It is fometimes 
caufed by the irritation given upon any motion 
of a bone obliquely fractured ; at others, by the 
violence done to the parts at the time the injury 
was received. In fuch cafes any immediate at- 
tempts to replace the parts, and retain them by 
force, will generally be worfe than ufelefs ; as 
they will increafe the violence of the fymptoms. 
Of this fort a remarkable inftance occurred a few 
months ago. A man who had been accuftomed 
to drink ardent fpirits freely, and whofe fyftem 
was in an irritable ftate, fell down on the floor, 
and received a very oblique fracture of the bones 
of his right leg. During the firft attempt to re- 
place the parts, fevere ipafms came on, and 
tiriucd to occur for four or five days, at every 

E 
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fucceflive attempt to perform a reduction ; Co 
that the limb was generally found more diftorted 
after it was tied up than before. During this 
time the lancet was ufed very freely. How- 
ever it was at length determined to poftpone any 
attempt to reduce the fracture, and endeavour 
to remove the difpofition to fpafm. This was 
effected by repeated bleedings and cathartics, 
with a vegetable diet. From the time the acci- 
dent happened until the ninth day, the patient 
loft one hundred and twenty-five ounces of blood ; 
which conquered the difpofition to fpafms: as 
they did not return when an attempt was made 
to reduce the parts ; which was effected with 
eafe. The limb remained in place and got well 
without further trouble. In this cafe, the at- 
tempts to effect a reduction evidently did harm. 
The mode of practice fcarcely requires a com- 
ment. The difeafe was convulfive action of the 
mufcles, connected with the injured limb ; and 
bleeding acted as a fbvereign remedy. 

The next fymptom to be noticed is inflam- 
mation. This will generally be in proportion to 
the extent and nature of the injury, combined 
with the irritability of the fyftem. It is true that 
a certain degree of inflammatory action is necef- 
fary to produce union of the fractured bones; 
but the danger is, not that there be too little in- 
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flammation, but lead too much take place : and 
our object (liould be to guard againft it as much 
as poffible. Here I might ftate many cafes in 
which copious blood-letting had been performed ; 
but a particular detail of them, like multiplied 
experiments to prove the fame point, would on- 
ly ferve to fwell the difl'ertation : it is fufficient 
to remark that the practice was uniformly fuc- 
cefsful. 

Mortification may arife from two caufes. 
The violence offered at the reception of an inju- 
ry may be fo great, as inftantly to deftroy the 
life of the part ; and a flough mull: be the confe- 
quence. Mortification from this caufe cannot be 
prevented, and our object fhould be to guard a- 
gainfl: inflammation in the adjoining parts. This 
may be done by bleeding, cathartics, low diet 
and fome eafy application to the parts ; perhaps 
poultices of bread and milk are equal to any o- 
ther. But by far the mod frequent fource of 
mortification in fractures, is a deftrudtion of the 
balance between the power and action ; the form- 
er being wafted by an excefs of the latter. In 
fuch cafes it is clear, that the only certain mode 
to prevent this alarming termination, is by re- 
ducing the action, and keeping it on a level with 
the power.* A free ufe of the lancet would at 

* Vide Hunter on the bloody page 8th of the introducTnn. 
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firfl fight, appear eminently calculated to fulfil 
the intention : but the propriety of its ufe does 
not reft on theory alone ; experience has demon- 
ftrated it : and the practitioner who will adopt it 
in fumciently extenfive degree, need not be afraid 
of difappointment, 

I cannot here-avoid dating one fingle cafe. 

> 

A young man received a gunfhot wound in 

the rightleg. At the time the accident happened 

he was about two feet diftant from the muzzle of 

the gun, which was loaded with (hot. The whole 

load entered in a body into the anterior part of 

the limb, and palfed directly through the tibia ; 

mattering it into numberlefs fmall pieces. The 

fragments of bone taken out during the cure, 

amounted at lead to fixty in number. From the 

refiftance given by the tibia, the grains of (hot 

were diverted from their original courfe ; fo that 

the wound caufed by their paffage out at the pof- 

terior part of the limb, was four times as great as 

that by which they entered. The hemorrhage 

was very confiderable. The fibula remained 

found. The appearance was Co unpromiling, that 

a phyfician, who was called in, determined on 

amputation.' However, upon further advice, it 

was agreed that an attempt fliould be made to 

fave the limb. Large poultices of bread and 
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milk were applied ; the bowels were kept open by 
glauber i'alts ; the patient was bled twice the firft 
^lay after the accident ; thrice the next ; and in 
the eourfc of the firft fix days loft one hundred 
and fifty ounces of blood. Several fmall bleedings 
were performed afterwards as occafion required. 
The parts deftroyed by the violence of the inju- 
ry (loughed off. Not a fymptom of gangrene fu- 
pervened to the inflammation which took place. 
The difcharge of pus was fo trifling in quantity, 
and inoffenlive in fmell, that, after a few days, 
the dremngs were renewed but once in twenty- 
four hours : and after a confinement of fix months 
he recovered ; the limb was faved ; and his con- 
stitution remained uninjured ; having never been 
threatened with a fingle fymptom of hectic. It 
may be added, that after this immenfe lofs of 
blocd, and at a time when the patient's itrength 
was molt reduced, he got the fmall pox in the 
natural way, and had a great number of them. 
Here again he loft fifty ounces of blood, and was 
purged freely. Not one fyihpt-om of dropfy fuc- 
ceeded all thefe evacuations. It may be remark- 
ed, that neither anafarcous fwellihgs of die an- 
cles, or any other form of dropfy has ever occur- 
red in one fingle cdb of fra&ure. where I have 
feen the lancet freely ufed ; although droplical 
fwellingsof the feet and ancles are very frequent, 
in cafes where bleeding is either not at all, or but 
lparingly prattifed. 
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The difcharge of pus will generally be in ra- 
tio with the degree of attion in the vefTels, and 
irritation in the part. In this refped an ulcer is 
exa£Uy upon a footing with every other fecreting 
furface in the body. If the inflammation fet up 
in confequence of an injury to the foft parts, ac- 
companied with a breach of fubflance, be great, 
the quantity of pus fecreted will be great alfo. 
Hence it is clear that a mode of practice which 
will moderate inflammation, will alfo diminilh 
the difcharge. The cafe laft ftated may be addu- 
ced, in fupport both of the principle and prac- 
tice. 

The next and lad confequence of fractures 
I (hall notice, is the lofs of life in a part of the 
injured bone. It may be obferved however that 
this feldom occurs, except in compound fra&ures. 
Whenever any part of a bone lofes its life, it be- 
comes unfit to anfwer the purpofes for which it 
was originally defigned ; and therefore gives the 
flimulus of an extraneous body ; and actions for 
the purpofe of removing it are fet up. It is a 
principle too clearly demonftrated to require fur- 
ther inveftigation, that the fame vefTels cannot 
perform two different adtions at once. It is alfo 
true, that when violent action is going on in one 
fet of vefTels in a part, the aftion of other vefTels 
in the fame part will generally be very much di- 
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minifhed. Of this we have a fatisfactory exam- 
ple in the procefs of exfoliation. When inflam- 
mation is great, the quantity of bone deftroyed 
will not only be greater, but exfoliation much 
more tedious. Bones are endowed with lefs pow- 
ers of a&ion and refiftance in difeafe, than many 
other parts of the body : hence we find their life 
eafier deftroyed, their progrefs in feparating the 
dead from the living parts flower, and their ac- 
tion of reftoration more tedious. Here again the 
principle of keeping action on a level with the 
power is applicable : indeed it is more neceflary ; 
the parts being endowed with lefs capacity for 
refiftance. 

When the reduction of a fracture has been 
omitted for fome time, and confiderable fwelling 
and tenfion taken place, we are advifed to defer 
every attempt to replace the parts, and direct 
all our efforts to check the inflammation. Per- 
haps in fome cafes this may be neceflary ; but it 
is certainly a very defirable object to have the 
bone put in place as foon as poflible : and with 
the afliftance of bleeding ad deliquium animi, I 
believe it may almoft always be effected with 
eafe. 

In confequence of an irritable difpofition in 
the parts, they fometimes run into fuch a degree 
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of convulfive action, that the limb cannot be 
kept ftraight in any pofture. In fuch cafes bleed- 
ing is peculiarly necefTary and ufefnl. 

There is fometimes a ftrong difpofiticn in 
the injured parts to take on the gangrenous Mate, 
even when the fyftem does not fympathize much 
with the local injury. Expofure to cold appears 
particularly to induce this ftate. Under' fucl\ 
circumftances large dofes of Mufk and Volatile 
Alkali have been ferviceabie. But we much 
more frequently find the gangrenous ftage the ef- 
fect of, and accompanied with exceflive action. 
When this is the cafe, blood-letting and other 
evacuants mould be ufed. It is always ealier and 
better to prevent gangrene than to flop it after 
its commencement ; for which purpofe early and 
copious bleeding fhould be practifed. If this be 
neglected, it not unfrequently runs on and chan- 
ges a fimple into a compound fracture, by pro- 
ducing {loughs from the injured part. This, 
although bad enough, is perhaps the leaft alarm- 
ing of its terminations. As a topical application, 
when fuch is neceffary, perhaps large poultices 
of bread and milk are equal to any other. 

Fractures are often accompanied with 
wounds and bruifes of the fcalp, and concufTions 
of the brain. Under thefe circumftances, copi- 
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ous blood-letting is doubly requifite, and peculi- 
arly ferviceable. We frequently find in fuch in- 
juries of the head, that the pulie is depreffed; 
this is one of the loudeft calls difeafe can give for 
lancet. 

I have feen a cafe of compound fratture of 
the leg, accompanied with a wound in the fore- 
head. Shortly after the accident, vomiting, head- 
ache, and other fymptoms of concuflion took 
place, with a depreffed pulfe. The phyficians, 
thinking the pulfe indicated a great degree of di- 
red debility, ordered fpiced wine, ether and 
laudanum. Thefe, as might have been expe&ed, 
augmented all the fymptoms, until, fortunately 
for the patient, a profufe hemorrhage from the 
wound in his leg came on, and relieved him 
completely. 

I have lately witneffed a cafe of fra&ured 
and depreffed cranium, with blood extravafated 
under the dura mater to fuch a degree, that it 
protruded through the openings made by the 
trephine. The patient, a boy of twelve years 
old, was bled fixteen times and purged freely ; 
part of the dura mater floughed off, granula- 
tions rofc up under it, and he recovered. 

F 
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There are fome unfortunate cafes in which' 
the broken ends of the bone do not unite by the 
firft intention. The inflammation fubfides, and 
the integuments refume their former appear- 
ance, but the bones remain feparate. I have feen 
a cafe of this fort, which, in the firft ftage, had 
a flrong difpofition to gangrene. Perhaps they 
are always the confequence of fome difeafe in the 
part, which deftroys the firft bond of union. In 
fuch cafes authors advife an incifion to be made 
down to the bone, and the ends of it fa wed off; 
this lafc part of the practice can never be neceffa- 
ry, and the firft but feldom. A mode of practice 
which has been fuccefsful, and at leaft merits a 
trial, is to make, the patient exercife his limb fo 
as to produce inflammation ; this caufes an ex- 
travafation of coagulating lymph, and the parts 
are united by a kind of granulation.* Should 
this be unfuccefsful, all that can ever be neceffa- 
ry, is to reduce it to the ftate of a compound frac- 
ture, by a fimple incifion ; for there are few if 
any inftances, in which union does not take 
place in compound fractures. If any part of the 
bone be dead, it will exfoliate, and fhould be 
removed when loofe. If this be neglected, a bony 
cafe will be formed round it ; the confequence 
of which will be a tedious and difagreeable fore. 

* Vide Hunter on the Blood, page 475. 
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I have heard of a cafe in which fawing off the 
ends of the broken bone was unfuccefsful. It 
can eafily be conceived, that parts, capable of 
producing a fmall quantity of bone, fhould, not- 
withftanding, be incapable of forming as much 
as would be necelfary after fuch an operation. 

Every fratture communicating with an ex- 
ternal wound may be termed compound. They 
are much more complicated and dangerous than 
fimple fra&ures ; and therefore require the mod 
ferious attention. 

The danger attending a compound fradlure, 
depends on the laceration and extent of wound 
in fomc meafure ; but more efpecially upon the 
flimulus given by expofure, which feldom fails 
to excite a confidcrable degree of inflammation. 
We do not find that greater violence of fymptoms 
accompanying extenfive wounds which ought to 
take place, if much depended on the degree of 
laceration : and if the edges or fides of the wound 
can be brought to unite by the firfl intention, it 
is at once reduced to the flate of a fimple fradure ; 
and heals without further trouble. 

Much has been faid by furgeons about the 
mifchievous effefts of air, when admitted into 
wounds and cavities. The idea at firfl fight ap- 
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pears plaufible, but is certainly not fufficient to 
account for all the coniequences refulting from 
expofure of internal parts. If air be admitted 
into a cavity, and it be rendered perfecl: again, 
no inflammation takes place.* In cafes ofemphy- 
fema, although the whole cellular membrane be 
filled with air, inflammation is not produced. 
Air is admitted every minute through the mouth 
into the bronchial vefTels, without caufing the 
fmallefl: degree of inflammation ; but if an open- 
ing be made through any part of the cheit into 
the lungs, the whole furface of thefe vefTels will 
inflame, if permitted for any length of time to 
remain expofed. We muft therefore refer the 
inflammation produced in fuch cafes to fome 
other caufe. The flimulus given by, and attions 
fet up in confequence of a ftate of imperfection 
or expofure, have, by the late ingenious Mr. 
Hunter, been confidered as the caufes produ- 
cing fuch efidds. In proportion to the eafe with 
which any expofed part is made whole, the in- 
flammation will befmali in degree, and vice ver- 
fa. In cafes of wounds into cavities, the inflam- 
mation fet up is generally incapable of producing 
reftoration ; hence it does harm. This is the 
reafon why we are fo often obliged to have re- 
count to amputation, in wounds where the ca- 
vities cf joints are expofed. 

* This fad hat leen afcertained by repeated experiment* 
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It would certainly be a good practice to re- 
duce compound fractures to the fimple (late. 
This, although not always practicable, may of- 
ten be effected by approximating the edges of 
the wound, and retaining them by (trips of 
flicking plafter, and a bandage, until union has 
taken place. A man, by trade a carpenter, fell 
from the top of a three (lory building into the 
cellar, and received a compound fracture of his 
right thigh. The wound was fituated on the 
external part of the thigh, and of fufneient fize 
to permit the fractured end of the bone to pro- 
trude through the integuments. The limb was 
laid in the flraight pofture ; the lips of the 
wound were drawn together and retained by 
ftripsof flicking plafler ; a bandage was applied : 
the patient was repeatedly and freely bled, union 
by the firil intention took place, and an unpro- 
mifing compound fracture was reduced to the 
fimple (late ; and got well without further trou- 
ble. In order as much as pomble to infure fuc- 
cefs to the practice, the limb mould be kept per- 
fectly quiet, and the inflammation prevented, 
by bleeding and other evacuations, from paffing 
the adhefive, and running on to the fuppurattve- 
flage. When the reduction of a compound 
fracture to the fimple flate is altogether imprac- 
ticable, or any attempts for that purpofe have 
failed ; the next objed fliould be to prevent vio- 
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lent inflammation, and its confequences, mortifi- 
cation, large fuppuration, Sec. For this purpofe 
the evacuating plan, bleeding particularly, fliould 
be early praftifed. By it, inflammation is mo- 
derated, gangrene is prevented, the difcharge 
of pus is rendered fmall ; and limbs may, and 
have been faved by this mode of treatment, 
which certainly would have been loft under any 
other. Blood-letting, by promoting abforption, 
expedites the exfoliation of dead bone. 

It was an ancient opinion, and is ftiJl the opi- 
nion of many, that the folids enter into the cora- 
pofition of pus: that in order to the healing of 
any fore, it muft difcharge a determinate quan- 
tity of pus : and that pus corrodes or deftroys 
the living folids. Sir John Pringle has made 
a number of experiments with pieces of dead 
animal matter and pus, and finding that the dead 
flefh was diffoJved, dirc&ly concluded that pus 
was capable of corroding and diffolving the liv- 
ing f >lids. But living and dead animal matter 
can never ftand upon the fame footing*. While 
phyficians were advancing fuch opinions, it 
>viwould feem they had forgotten that a fore con- 
tinues to fecrete pus during the whole of its 

* Vide Hunter on the blood, page 415, feft. chapter $th, 
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cure; and that fuch fore ought never to get 
well while covered with a fluid capable of con- 
tinually corroding and deftroying its furface. 
Befides, we often find large quantities of pus in 
the thorax without the fmalleit breach of fub-^ 
fiance : and the whole penis would not afford 
matter enough to form one fourth part of the 
pus ufually difcharged in a gonorrhoea. 

Every fluid feems to be in harmony with 
the furface which fecretes it. The idea may be 
extended further. The fluid of one fecreting 
furface generally harmonizes with other fecret- 
ing furfaces. The urine paffes harmlefsly thro* 
the ureters, bladder and urethra ; thefe however 
may with flricl propriety be confidered as the 
excretory duels of the kidneys. The tears in- 
jure nor the tender tunica adnata, but if permit- 
ted to flow over the cheek will excoriate it pro- 
digioufly. If urine is permitted to flow into 
the cavity of the abdomen, or into the ceils of 
the cellular membrane, it will caufc terrible in- 
flammation. 

The practice founded on the idea that pus is 
capable of corroding the living folids, is to 
make counter openings when the fore has not a 
difcharge from a depending fituation. I have 
feen a furgeon make an incifion through the 
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whole mafs of the gaftrocnemii mufcles, and in- 
troduce a feton to form a depending drain from 
an abfcefs on the fhin, in a cafe of compound frac- 
ture. The opening healed up in a few days, 
not having in any degree fulfilled the intention ; 
and the fore got well without it. This was ad- 
ding irritation upon the back of irritation, 
which fhould always be avoided*. The fame 
idea has given rife to the practice of warning 
and wiping fores ; which, as it is irritating ten- 
der parts, muft always be improper ; except 
where cauftic is to be applied for the purpofe of 
deflroying a luxuriant or unhealthy part. 

I have already extended this difTertation be- 
yond the limits at firft prefcribed to it ; and will 
now conclude with a few obfervations upon' the 
mode of union between the broken ends of bones. 

The mode of union in fractures depends on 
the nature of the injury received. Thus in fim- 
ple fradtures, and compound ones rendered fim- 
ple, the extravafated blood forms the connect- 
ing medium. But in compound fractures, as 
this firft bond of union is loft, granulations arife 

* It is not meant to infinuate that counter openings are never 
ufefuly but certainly they can «nly be proper when the pus acts as an 
extraneous body. 
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and fulfil the intention. This procefs however 
is much the moft tedious. The coagulating 
lymph appears to be the part of the blood capable 
of taking on the folid form ; the ferum is abforb- 
ed ; vefTels fhoot through the coagulum, and it 
becomes an organifed part; gradually taking on 
the folidity of mufcle, cartilage, and finally 
bone. All this is the effect of actions which ap- 
pear to be regulated by the nature of the parts, 
and a law of neceflity. In fome cafes of fimple 
fracture this firft mode of union is loft, and the 
parts form granulations without fuppuration ; and 
are united by thefe. In confequence of the ex- 
pofure of internal parts (which is the cafe in 
compound fractures) fuppuration generally takes 
place, and granulations fhoot up. Thefe are 
formed from the blood by a particular action of 
vefTels, and conftitute the lafl mode of union. In 
fuch cafes union by the firft intention cannot take 
place; the blood is difcharged by the wound, 
and the parts being fubjected to the flimulus of 
expofure, inflammation and fuppuration take 
place, and granulations arife ; which appear to be 
formed of coagulating lymph : vefTels fhoot thro* 
thefe, and the new formed parts gradually take 
on the folidity of bone. 

These different modes of producing reflo- 
ration mult be confidered as healthy procefTes ; 

G 
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for the effe&s of difeafe arc injury and deftruc- 
tion. Hence the befl mode of promoting union 
in fra&ures is to prevent difeafe, or remove it 
when produced. I will clofe the differtation by 
again recommending the free ufe of the LAN- 
CET. 
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